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ABSTRACT
The ep id em io lo g y  o f  s e v e r a l  v i r u s e s  known to  i n f e c t  b e l l  p e p p e rs  
was s tu d ie d  in  two p ep p er p ro d u c in g  a r e a s  o f  L o u is ia n a .  The S t .  James 
a r e a  h a s  a h i s t o r y  o f  s e v e re  lo s s e s  due to  v i r u s  d i s e a s e s  w hich  f r e ­
q u e n t ly  i n f e c t  lOOZ o f  th e  p e p p e r p l a n t s .  T h is  i s  in  sh a rp  c o n t r a s t  to  
th e  Hammond a r e a  i n  w hich  v i r u s - i n f e c t e d  p e p p e rs  a r e  seldom  fo u n d . 
V iru s e s  w ere i d e n t i f i e d  by m e c h a n ic a l t r a n s m is s io n  to  i n d i c a t o r  h o s ts  
and by s e ro lo g y .  In  th e  S t .  Jam es a r e a ,  tom ato  s p o t te d  w i l t  v i r u s  
(TSWV) was found to  sp re a d  p r im a r i ly  in  A p r i l  and i n f e c t  up to  57« o f  
th e  p l a n t s  i n  a g iv e n  f i e l d .  P e p p e rs  in f e c te d  w ith  cucum ber m osaic  
v i r u s  (CMV), p o ta to  v i r u s  Y (PVY), and to b a c c o  e tc h  v i r u s  (TEV) w ere 
n o t  d e te c te d  u n t i l  th e  1 s t  o f  May, b u t th e s e  th r e e  ap h id  t r a n s m i t t e d  
v i r u s e s  sp re a d  r a p id ly  and q u i t e  o f t e n  e n t i r e  f i e l d s  w ere in f e c te d  by 
th e  m id d le  o f  Ju n e . TSWV was th e  o n ly  v i r u s  found in f e c t in g  b e l l  
p e p p e rs  i n  th e  Hammond a r e a ,  and th e n  o n ly  in  an  o c c a s io n a l  p l a n t .
E ig h te e n  in d ig e n o u s  p la n t  s p e c ie s  found in  th e  v i c i n i t y  o f  b e l l  
p ep p e r f i e l d s  in  th e  S t .  James a re a  w ere shown by m ech an ic a l t r a n s ­
m is s io n  to  be in f e c te d  w ith  one o r  more o f  th e  fo u r  v i r u s e s  (TEV, PVY, 
CMV, and TSWV). T hree  o f  th e  18 weed h o s t s ;  M edlcago a r a b lc a  (L .)  Huds. 
M e l i l o t i s  o f f i c i n a l i s  (L . )  Lam. ,  and R udbekla a m p le x ic a u l i s  V a h l. ;  
shown to  be in f e c te d  w ith  CMV and PVY; CMV, PVY, and TEV; and CMV, PVY, 
TEV, and TSWV; r e s p e c t iv e l y ,  w ere ab u n d an t n e a r  p ep p er f i e l d s  a t  th e  
tim e i n f e c t i o n  o c c u rre d  in  th e  p e p p e rs .  Solanum nigrum  L. was shown to  
be i n f e c te d  w ith  CMV, PVY, and TEV; a l th o u g h  t h i s  s p e c ie s  i s  n o t
viii
w id e s p re a d , s e v e r a l  d en se  s ta n d s  w ere found In  d i s tu r b e d  s i t e s  a round  
th e  a r e a .  F u rth e rm o re , £J. n ig rum  h a s  b een  r e p o r te d  to  be an  a n n u a l ,  b u t  
i t  was shown to  a c t  a s  a p e r e n n ia l  i n  S t .  James by r e s p r o u t in g  from  
sem i-woody stem s and r o o t - s to c k s .
A su rv e y  o f  f i e l d  b o rd e r s  in  th e  S t .  James a re a  and in  th e  
" v i r u s - f r e e "  Hammond a r e a  was made to  com pare th e  p o p u la t io n  d e n s i t i e s  
o f  th e  18 i d e n t i f i e d  weed h o s t s .  O nly n in e  o f  th e  18 weed s p e c ie s  w ere  
d e te c te d  by th e  su rv e y  i n  th e  Hammond a r e a ;  none o f  th e  fo u r  s p e c ie s
m en tio n ed  above w ere  fo u n d . A tte m p ts  to  t r a n s m it  v i r u s e s  from  th e
known weed h o s t  s p e c ie s  t h a t  do o c c u r  in  Hammond r e s u l t e d  in  a  s in g le
t r a n s m is s io n  o f  TSWV.
P o p u la t io n s  o f  a l a t e  a p h id s  in  p ep p er f i e l d s  w ere d e te rm in e d  by 
t r a p p in g  them  on y e llo w  s t i c k y  t r a p s .  Ten p red o m in an t a p h id  s p e c ie s  
w ere  I d e n t i f i e d  and found to  be  th e  same in  b o th  th e  S t .  Jam es and 
Hammond a r e a s ,  a l th o u g h  c o u n ts  w ere u s u a l ly  h ig h e r  in  S t .  Jam es. Peak 
a p h id  f l i g h t s  o c c u r re d  d u r in g  th e  1 s t  and 4 th  w eeks o f  May in  S t .  Jam es. 
The f i r s t  p eak  c o in c id e d  w ith  I n i t i a l  i n f e c t i o n  o f  a p h id -b o rn e  v i r u s e s  
i n  th e  f i e l d s ;  A phis c r a c c iv o r a  Koch was th e  p red o m in an t s p e c ie s  i n  t h i s  
p e a k . In  a d d i t i o n ,  A. c r a c c iv o r a  was found c o lo n iz in g  Ŝ . n igrum  and M. 
a r a b lc a  w hich  s t r o n g ly  s u g g e s ts  i t s  Invo lv em en t in  i n i t i a l  v i r u s  s p re a d .  
Myzus p e r s i c a e  (S u lz e r )  was th e  p red o m in an t s p e c ie s  in  th e  second peak  
f l i g h t  w hich  c o in c id e d  w ith  th e  p e r io d  o f  r a p id  v i r u s  sp re a d  in  th e  
f i e l d .
S p e c ie s  o f  a l a t e  a p h id s  v i s i t i n g  p ep p er p l a n t s  w ere d e te rm in e d  
by t r a p p in g  them on p l a n t s  t h a t  had some o f  t h e i r  le a v e s  c o a te d  w ith
l x
S tick u m . The same p red o m in an t s p e c ie s  w ere i d e n t i f i e d  from  " s t i c k y  
p l a n t s "  and y e llo w  s t i c k y  t r a p s  w hich  ad d s v a l i d i t y  to  t h e  u se  o f  
y e llo w  s t i c k y  t r a p s  f o r  s tu d ie s  o f  t h i s  k in d .
x
SECTION I .  INDIGENOUS HOSTS AND APHID VECTORS OF 
VIRUSES OF INFECTING BELL PEPPERS IN LOUISIANA
1
INTRODUCTION
V iru s  d is e a s e s  a f f e c t in g  p e p p e rs  (Capsicum  s p p .)  a r e  o f  w o rld  
w ide im p o rtan ce  (1 , 4 , 9 , 11, 12, 1 3 ) . In  th e  U n ite d  S t a t e s ,  F lo r id a  
w o rk e rs  have made num erous r e p o r t s  on p ep p er v i r u s  p rob lem s th ro u g h o u t 
th e  s t a t e  o v e r  th e  p a s t  20 y r  (3 , 16, 17, 19, 21, 26 , 2 7 ) . V iru s  
d i s e a s e s  w ere r e p o r te d  from S o u th e rn  C a l i f o r n ia  i n  b o th  sw eet and c h i l i  
p e p p e rs  (7 , 8 ) .  R ep o rts  from T exas showed v i r u s e s  a f f e c t i n g  p ro d u c tio n  
in  th e  Lower Rio G rande V a lle y  (1 0 ) ,  and H aw aii a l s o  h as  had v i r u s  
d i s e a s e  p rob lem s (1 4 ) .  More r e c e n t  su rv e y s  from  New J e r s e y  (25) and 
N orth  C a ro l in a  (24) i n d i c a t e  v i r u s  d i s e a s e s  a r e  p r e s e n t  i n  th e s e  s t a t e s  
b u t y i e ld  lo s s e s  have been  low .
B e l l  p e p p e r p ro d u c tio n  in  L o u is ia n a  i s  c o n c e n tr a te d  in  two a r e a s  
( i )  th e  S t .  Jam es a re a  w hich in c lu d e s  S t .  Jam es, S t .  John th e  B a p t i s t ,  
and A scen sio n  p a r i s h e s ,  ( i i )  th e  Hammond a re a  w hich in c lu d e s  T angipahoa 
L iv in g s to n ,  W ash ing ton , and S t .  H elena p a r i s h e s .  A lthough  th e s e  two 
a r e a s  a r e  lo c a te d  l e s s  th a n  40 m i le s  a p a r t ,  th e y  d i f f e r  i n  th e  p e r c e n t ­
age o f  p e p p e rs  a f f e c t e d  by v i r u s  d i s e a s e s  each  y e a r .  I n f e c t io n  in  S t .  
James o f te n  re a c h e s  100% by m id -Ju n e  w h ile  o n ly  an  o c c a s io n a l  v i r u s -  
in f e c te d  p la n t  i s  found in  Hammond (1 5 ) .  The S t .  James p ro d u c tio n  a re a  
h a s  d e c l in e d  in  a c re a g e  in  r e c e n t  y e a r s  due to  s e v e re  y ie ld  r e d u c t io n s  
cau sed  by v i r u s  d i s e a s e s .
TEV, PVY, CMV, and TSWV have been  i s o l a t e d  c o n s i s t e n t l y  i n  t h i s  
la b o ra to r y  from p e p p e rs  grow ing in  th e  S t .  James a r e a  d u r in g  th e  p a s t  
5 y r .  The p red o m in an t v i r u s  h as  f lu c t u a te d  among TEV, PVY, and CMV 
from  y e a r  to  y e a r  w ith  c o n s id e ra b le  v a r i a t i o n  betw een  f i e l d s  w i th in  a
2
3
g iv e n  y e a r  (1 5 ) .  TSW V -infected p la n t s  have b een  found c o n s i s t e n t l y  by  
su rv e y s  in  p ep p er f i e l d s  a t  a l e v e l  o f  1 to  10% w ith  an  a v e ra g e  o f  
a b o u t 3% fo r  th e  a r e a  (L .L . B la c k , u n p u b lish e d  d a t a ) .  TEV and CMV have 
been  i d e n t i f i e d  from  th e  s c a t t e r e d  I n f e c te d  p l a n t s  found in  th e  Hammond 
a re a  (1 5 ) .
A p r e l im in a ry  s tu d y  to  f in d  v i r u s - i n f e c t e d  weeds in  th e  S t .
James a r e a  i d e n t i f i e d  a P h y s a l i s  sp . in f e c te d  w ith  TEV and P o r tu la c c a  
o le r a c e a  L. and L a c tu c a  s c a r i o l a  L. in f e c te d  w ith  CMV (1 5 ) . The same 
s tu d y  a l s o  i d e n t i f i e d  v i r u s e s  from  o th e r  c u l t i v a t e d  p la n t s  in  th e  a re a  
a s  fo l lo w s :  CMV from  to m a to , c a n te lo u p e ,  and e g g p la n t ;  TEV from  to m a to ,
to b a c c o  and e g g p la n t .
P re v io u s  a t te m p ts  have f a i l e d  to  c o r r e l a t e  num bers o f  s p e c i f i c  
a l a t e  a p h id s  e n t e r in g  p ep p er f i e l d s  w ith  th e  In c id e n c e  o f  v i r u s  d i s e a s e s  
in  th e  S t .  James a r e a  (L.H . R o ls to n , L .S .U . E n to m o lo g is t ,  p e r s o n a l  
co m m u n ica tio n ).
The p u rp o se  o f  th e  p r e s e n t  s tu d y  was to  ( i )  ex te n d  th e  l i s t  o f  
weed h o s t s  h a rb o r in g  th e  v i r u s e s  i d e n t i f i e d  a s  th e  m a jo r cau se  o f  y i e ld  
r e d u c t io n s  i n  th e  S t .  Jam es a r e a ,  and ( l i )  to  i d e n t i f y  and m easu re  
num bers o f  a l a t e  a p h id s  v i s i t i n g  p ep p e r f i e l d s  in  an a t te m p t to  c o r r e ­
l a t e  v i r u s  movement w ith  th e  f l i g h t  o f  c e r t a i n  a p h id s .  The w ork was 
g r e a t l y  f a c i l i t a t e d  by h av in g  th e  r e l a t i v e l y  d i s e a s e - f r e e  Hammond 
p ep p er p ro d u c tio n  a re a  n e a rb y  to  com pare p o p u la t io n  d e n s i t i e s  o f  weed 
h o s ts  and p o t e n t i a l  ap h id  v e c t o r s .  A lthough  th e  two p ro d u c tio n  a r e a s  
a r e  o n ly  40 m i le s  a p a r t ,  th e y  a r e  g e o g ra p h ic a l ly  s e p a ra te d  by Lake 
P o n tc h a r t r a in  and Lake M aurepas w ith  t h e i r  su rro u n d in g  m arsh la n d .  The 
s o i l  ty p e s  d i f f e r  and c o n s e q u e n tly  th e  v e g e ta t io n  and a s s o c ia te d  i n s e c t s  
w ere e x p e c te d  to  d i f f e r  in  th e  two a r e a s  (2 3 ) .
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MATERIALS AND METHODS
Survey  o f  v i r u s  d i s e a s e s . - -  Four p l o t s ,  each  c o n s i s t i n g  o f  100 
c o n s e c u t iv e  p ep p e r p l a n t s ,  w ere  s e le c te d  f o r  sam p lin g  In  two f i e l d s  i n  
th e  S t .  James a r e a  d u r in g  th e  1973 s e a so n . The p la n t s  w ere su rv ey ed  
f o r  v i r u s  symptoms w eek ly  b e g in n in g  A p r i l  30 and c o n t in u in g  th ro u g h  
June 27. P la n t s  w ith  symptoms w ere  s ta k e d  and d a te d  th e  f i r s t  tim e  
th e y  w ere o b s e rv e d . D uring th e  1974 s e a s o n , fo u r  co m p arab le  f i e l d s  
w ere  ch osen  fo r  th e  v i r u s  d i s e a s e  su rv e y  in  th e  S t .  James and Hammond 
grow ing a r e a s  (two f i e l d s  i n  each  a r e a ) .  Twenty p l o t s  c o n s i s t i n g  o f  25 
p l a n t s  p e r  p l o t  w ere  e s t a b l i s h e d  and su rv ey ed  in  each  a r e a .  The p la n t s  
w ere  checked  fo r  v i r u s  d i s e a s e  symptoms a t  w eek ly  I n t e r v a l s .
S e r o lo g ic a l  i d e n t i f i c a t i o n  o f  th e  p ep p er v i r u s e s  w ere  made a t  th e  
end o f  th e  1973 and 1974 su rv e y  p e r io d s  u s in g  u n d i lu te d  sap  o b ta in e d  from 
t r i t u r a t e d  le a v e s  in  O u c h te r lo n y  d o u b le  d i f f u s io n  p l a t e s  a g a i n s t  CMV,
TEV, PVY, and TSWV a n t is e ru m . CMV and TEV a n t i s e r a  u sed  in  th e  t e s t s  
w ere  p re p a re d  p r e v io u s ly  i n  t h i s  l a b o r a to r y  (1 5 ) .  TSWV a n t i s e r a  and PVY 
a n t i s e r a  u sed  in  1973 t e s t s  w ere  o b ta in e d  from  D r. G.V. G ooding o f  N orth  
C a ro l in a  S ta t e  U n iv e r s i t y ,  R a le ig h .  PVY a n t i s e r a  u sed  i n  1974 t e s t s  was 
p re p a re d  in  a  r a b b i t  w ith  PVY p a r t i a l l y  p u r i f i e d  by two p o ly e th y le n e  
g ly c o l  (mol w t 6 ,0 0 0 )  p r e c i p i t a t i o n s  (se e  S e c t io n  I I  o f  t h i s  d i s s e r t a t i o n ) .
D ouble d i f f u s i o n  t e s t s  w ere  done in  20 X 100 mm p l a s t i c  p e t r i  
p l a t e s  u s in g  th e  fo llo w in g  m e d ia : (1 ) 1% a g a ro s e  + 0.1% sodium  a z ld e
f o r  CMV and TSWV and ( i i )  1% io n  a g a r  +  0.5% sodium  d o d e c y l s u l f a te  + 1% 
sodium  a z ld e  fo r  TEV and PVY. F iv e  mm w e l l s  w ere c u t  in  th e  a g a r  g e l  
w ith  an a p p a ra tu s  c o n s i s t i n g  o f  s ix  p e r ip h e r a l  c u t t e r s  and a  c e n te r  
c u t t e r .  The d i s t a n c e  b e tw een  a l l  w e l l s  c u t  i n  th e  a g a r  g e l  w i th  t h i s  
a p p a ra tu s  i s  5 non.
S urvey  o f  In d ig e n o u s  h o s t s  f o r  v i r u s e s . --L ea v ea  from  In d ig e n o u s  
p l a n t s  c o n s id e re d  to  be  p o t e n t i a l  h o s t s  f o r  p ep p er v i r u s e s  w ere  u sed  
to  in o c u la te  one o r  m ore s u s c e p ta b le  c u l t i v a r s .  Capsicum  aimuum L.
"Yolo W onder" o r  " C a l i f o r n ia  W onder" w ere u sed  r o u t i n e l y ,  and i n  some 
c a s e s  Capsicum  f r u te s c e n s  L . "T ab asco "  and N ic o t la n a  g lu t ln o s a  L . 
w ere  in c lu d e d .  V iru s  t r a n s m is s io n  was a t te m p te d  by  t r i t u r a t i n g  weed 
le a v e s  in  a  m o r ta r  and p e s t l e  w ith  0 .0 2 5  M p h o sp h a te  b u f f e r ,  pH 7 .2
i n  a  r a t i o  o f  a b o u t 1 g : 5 m l. G reenhouse grown h o s t  p l a n t s  w ere
d u s te d  w ith  carobrundum  (600 m esh) and in o c u la te d  w ith  th e  p e s t l e  w h ich  
was d ip p e d  r e p e a te d ly  in t o  th e  t r i t u r a t e .  P l a n t s  w ere  r in s e d  a f t e r  
in o c u la t i o n  and rem ained  in  th e  l a b o r a to r y  o v e r  n i g h t .  V iru s e s  s u c c e s s ­
f u l l y  t r a n s m i t t e d  w ere i d e n t i f i e d  from  g reen h o u se  p l a n t s  by  th e  
O u c h te r lo n y  d o u b le  d i f f u s i o n  m ethod d e s c r ib e d  p r e v io u s ly .
S urvey  fo r  p re v a le n c e  o f  known weed h o s t s . —A su rv ey  o f  f i e l d  
b o rd e r s  in  th e  S t .  James and Hammond a r e a s  was co n d u c ted  to  d e te rm in e  
p re v a le n c e  o f  w eeds t h a t  had been  found to  s e rv e  a s  h o s t s  f o r  p e p p e r
v i r u s e s .  The b o rd e r s  o f  14 b e l l  p ep p e r f i e l d s ,  sev en  in  eac h  a r e a ,
•y
w ere a s sa y e d  by e s t a b l i s h i n g  fo u r  10 n r  p l o t s  random ly s e le c te d  around  
th e  b o rd e r  o f  eac h  f i e l d .  A 10 m t r a n s e c t  l i n e  was s ta k e d  down and 
t r a v e r s e d  w ith  a  m e te r  s t i c k  a t ta c h e d  to  a h a n d le .  P la n t s  w ith  h a l f  o r  
m ore o f  t h e i r  d ia m e te r  in s id e  th e  p lo t s  w ere c o u n te d .
A phid f l i g h t s . —A la te  a p h id s  w ere  tra p p e d  in  p e p p e r f i e l d s  u s in g
y e llo w  s t i c k y  b o a rd  t r a p s .  Y ellow  m a so n ite  b o a rd s ,  0 .3  m^, c o a te d  w ith
(r)" s tic k u m  s p e c i a l " w  (M ichel & P e l to n  C o .)  w ere h e ld  h o r i z o n t a l l y  a b o u t
0 .3  m above th e  s o i l  l i n e  by b o l t in g  them to  s ta k e s  d r iv e n  be tw een  
p ep p e r p l a n t s .  T rap s  w ere c o l l e c t e d  tw ic e  w eek ly . The a p h id s  w ere
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c o u n te d , th e n  c le a n e d  w ith  to lu e n e  and p re s e rv e d  In  70% e t h y l  a lc o h o l  
f o r  i d e n t i f i c a t i o n  a t  a l a t e r  d a t e .
A la te  a p h id s  tra p p e d  on s tic k u m -c o a te d  p l a n t s . - - S in c e  y e llo w  
s t i c k y  t r a p s  p ro v id e  an a t t r a c t i v e  b u t  a r t i f i c i a l  s u r f a c e  f o r  ap h id  
la n d in g s ,  a t te m p ts  w ere made to  d e te rm in e  i f  com parab le  num bers o f  
a p h id s  co u ld  be tra p p e d  on p l a n t s  c o a te d  w ith  s tic k u m . Ten le a v e s  
l a r g e r  th a n  2 .5  cm long  w ere  s e l e c te d  a t  random on each  o f  fo u r  p l a n t s  
and c o a te d  w ith  s tick u m  in  th e  same f i e l d  in  w hich two s t i c k y  t r a p s  w ere 
l o c a te d .  The le a v e s  and b o a rd s  w ere  c o l l e c t e d  tw ic e  w eek ly  and le a v e s  
from  new p la n t s  w ere c o a te d  eac h  t im e . The t o t a l  number o f  le a v e s  
l a r g e r  th a n  2 .5  cm w ere co u n ted  on te n  random p la n t s  a t  th e  b e g in n in g  
and end o f  th e  sam p lin g  p e r io d  to  c a l c u l a t e  th e  r a t i o  o f  t o t a l  le a v e s  
to  le a v e s  c o a te d  w ith  s tic k u m . A la te  a p h id s  w ere removed from  th e  
l e a v e s ,  c le a n e d ,  and p re s e rv e d  a s  b e f o r e  f o r  i d e n t i f i c a t i o n .
A phid t r a n s m is s io n  from  s e le c te d  h o s t s . --A p h id s  t h a t  o c c u r re d  
n a t u r a l l y  on w eeds p r e v io u s ly  shown by m e c h a n ic a l t r a n s m is s io n  to  be 
in f e c te d  w ith  one o r  more o f  th e  p ep p er v i r u s e s  w ere removed w ith  a 
sm a ll b ru sh  and h e ld  fo r  a 10 to  20 m in s t a r v a t i o n  p e r io d .  They w ere 
th e n  r e tu rn e d  to  th e  weed h o s t  p l a n t  f o r  a  1 to  3 min a c q u i s i t i o n  
f e e d in g ,  and th e n  moved to  3 wk o ld  Y olo Wonder p ep p er s e e d l in g s .  A 
s in g le  ap h id  was t r a n s f e r r e d  to  eac h  p ep p er p la n t  f o r  a 2 to  4 h t r a n s ­
m is s io n  p e r io d  and th e  p l a n t s  w ere th e n  fu m ig a ted  to  k i l l  th e  a p h id s .
C o lo n ie s  o f  Myzus p e r s i c a e  (S u lz e r )  r e a r e d  on t u r n i p ,  B ra s s ic a  
c a m p e s tr ls  v a r .  ra p a  L. w ere  ta k e n  to  th e  f i e l d  f o r  t r a n s m is s io n  s t u d i e s .  
A f te r  a  10 to  20 m in s t a r v a t i o n  p e r io d ,  th e y  w ere a llo w ed  to  p ro b e  
s e le c te d  weed h o s t s  f o r  a 1 to  3 m in a c q u i s i t i o n  p e r io d ,  and th e n
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t r a n s f e r r e d  to  s e e d l in g  p e p p e rs  f o r  t r a n s m is s io n  a s  d e s c r ib e d  ab o v e .
When t r a n s m is s io n  o c c u r re d ,  th e  v i r u s e s  w ere  i d e n t i f i e d  s e r o l o g i c a l l y  
by  th e  O u c h te rlo n y  d o u b le  d i f f u s i o n  m ethod.
RESULTS
Survey  o f  v i r u s  d i s e a s e s . —Ttoo p ep p er f i e l d s  In  th e  S t .  James 
a r e a  w ere su rv ey ed  w eekly  f o r  p l a n t s  showing symptoms o f  v i r u s  I n f e c t io n  
d u r in g  th e  1973 grow ing s e a so n . P l a n t s  showing symptoms w ere  re c o rd e d  
f i r s t  on May 16. A s l i g h t  in c r e a s e  i n  p e rc e n ta g e  o f  i n f e c te d  p la n t s  
was found th e  fo llo w in g  w eek; th e n  th e  p e rc e n ta g e  In c re a s e d  to  307. on 
May 30 and reac h ed  98% by June  19 . These d a ta  a r e  shown in  F ig .  1 , b u t  
th e y  a r e  p lo t t e d  2 wk e a r l i e r  th a n  th e y  w ere re c o rd e d  to  ap p ro x im a te  th e  
d a te s  o f  I n f e c t i o n .  G reenhouse t e s t s  have shown I t  ta k e s  a b o u t 2 wk f o r  
symptoms to  ap p e a r  fo llo w in g  I n o c u la t io n .
I d e n t i f i c a t i o n  o f  v i r u s e s  i n f e c t i n g  20 p l a n t s  w ith  v i r u s  d i s e a s e  
symptoms c o l l e c t e d  a t  random from  th e s e  two f i e l d s  on June  27 w ere a s  
f o l lo w s :  8 TEV, 2 PVY, 2 CMV, 2 TSWV, 3 TEV + PVY, 2 CMV + PVY, and
1 u n id e n t i f i e d .
The two p la n t in g s  i n  th e  S t .  Jam es a r e a  su rv ey ed  f o r  v i r u s  sp re a d  
i n  1974 w ere p la n te d  on March 15 and A p r i l  7 , r e s p e c t i v e l y .  S u rv ey s 
showed t h a t  in f e c t io n  re a c h e d  72% in  th e  f i r s t  p la n t in g  and 25% in  th e  
l a t e r  p la n t in g  by June 14 (T ab le  1 ) .  PVY, TEV, and TSWV w ere i d e n t i f i e d  
from  p la n t s  i n  b o th  f i e l d s ,  b u t CMV was n o t  found in  any o f  th e  p la n t s  
sam pled . M ost o f  th e  TSWV in f e c te d  p l a n t s  w ere  found in  th e  f i r s t  
su rv ey  on A p r i l  26 , w ith  o n ly  an o c c a s io n a l  new i n f e c t i o n  a f t e r  t h a t  


























1 . Com parison o f  a p h id  p o p u la t io n s  w ith  in c id e n c e  o f  v i r u s  
i n f e c t i o n  in  th e  S t .  Jam es p ep p er grow ing a r e a  d u r in g  th e  
1973 s e a so n . D ates o f  i n f e c t io n  a r e  p r o je c te d  backw ard 
two weeks to  a llo w  f o r  th e  d i f f e r e n c e  betw een  tim e o f  
in f e c t io n  and tim e o f  symptom e x p re s s io n .
TABLE 1 . Survey  f o r  v i r u s - i n f e c t e d  b e l l  p e p p e rs  In  th e  S t .  James a r e a  d u r in g  th e  1974 grow ing se a so n
Number o f  i n f e c t e d  p l a n t s a P e rc e n t
Survey  D ates In f e c te d
V iru s 4 /19 4/26 5 /3 5 /10 5 /1 7 5 /2 4 5 /3 1 6 /7 6 /1 4 on 6 /14
CMV
F ie ld  1" 0 0 0 0 0 0 0 0 0 0 .0
F ie ld  2 0 0 0 0 0 0 0 0 0 0 .0
PVY
F ie ld  1 0 0 0 2 1 13 23 84 51 5 8 .3
F ie ld  2 0 0 0 0 0 0 0 11 37 2 4 .0
TEV
F ie ld  1 0 0 0 0 0 4 6 12 6 9 .3
F ie ld  2 0 0 0 0 0 0 0 0 0 0 .0
TSWV
F ie ld  1 8 3 0 2 0 1 0 0 0 4 .7
F ie ld  2 0 0 0 0 1 1 0 0 0 1 .0
T o ta l
F ie ld  1 8 11 11 15 16 34 63 159 216 72 .0
F ie ld  2 0 0 0 0 1 2 2 13 50 2 5 .0
d u m b e r  o f  p la n t s  show ing symptoms t h a t  had  n o t  shown symptoms on th e  p re v io u s  su rv e y  d a te .
P e rc e n ta g e  o f  t o t a l  p l a n t s  In  su rv e y  p l o t s  o f  eac h  f i e l d  I n f e c te d  w ith  each  v i r u s  on d a te  
o f  f i n a l  su rv e y .
° P la n t8  t r a n s p la n te d  to  f i e l d  March 15 .
^ P la n ts  t r a n s p l a n te d  to  f i e l d  A p r i l  7.
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tim e  th e y  sp re a d  r a p id l y ;  th e  g r e a t e s t  r a t e  o f  sp re a d  o c c u rre d  d u r in g  
th e  1 s t  week o f  Ju n e . PVY was th e  m ost p r e v a le n t  v i r u s ,  o c c u r r in g  in  
58.3% o f  th e  p l a n t s  from  th e  o ld e r  f i e l d  and 24.0% o f  th e  p l a n t s  i n  th e  
younger f i e l d .  TEV was i d e n t i f i e d  i n  9.3% o f  th e  p la n t s  i n  th e  o ld e r  
f i e l d ,  b u t was n o t found in  th e  yo u n g er f i e l d .
A su rv ey  o f  two s im i la r  p l a n t in g s  i n  th e  Hammond a r e a  d u r in g  th e  
1974 se a so n  re v e a le d  o n ly  th r e e  v i r u s  in f e c te d  p l a n t s .  T hese th r e e
p la n t s  w ere in f e c te d  w ith  TSWV.
Survey  o f  In d ig e n o u s  h o s ts  f o r  v i r u s e s . —E ig h te e n  in d ig e n o u s  h o s t  
s p e c ie s  in f e c te d  w ith  one o r  more p ep p er v i r u s e s  w ere i d e n t i f i e d  o v er
th e  3 y r  su rv e y  p e r io d  in  th e  S t .  Jam es a r e a  (T ab le  2 ) .  None o f  th e
p ep p e r v i r u s e s  w ere t r a n s m i t t e d  from  th e  75 o th e r  s p e c ie s  a s s a y e d  w hich  
a r e  l i s t e d  in  T ab le  3 .
CMV was re c o v e re d  from  B r a s s ic a  ju n c e a , m u s ta rd ; Commelina 
cum m unis, d a y f lo w e r ; Geranium  c a ro l in ia n u m , c r a n e s b l l l ;  L ac tu ca  
s c a r i o l a , w ild  l e t t u c e ;  M edicago a r a b l c a , b u r r  c lo v e r ;  M edicago 
l u p e l i n a , b la c k  m ed ic ; M e l l l o t i s  o f f i c i n a l i s . y e llo w  sw eet c lo v e r ;  
R udbekia a m p le x ic a u l i s , b la c k e y e d  s u s a n ; Rumex c r i s p i s  L . , c u r le y  d o ck ; 
S en ec lo  g l a b e l l u s ; Sonchus o le ra c e u s  and M a te le a  sp . PVY was re c o v e re d  
from  M. a r a b i c a ; M. o f f i c i n a l i s ; R. a m p le x ic a u l i s ; Ŝ . g l a b e l l u s ; S_. 
n ig ru m ; and P h y s a l is  a n g u la ta . TEV was i d e n t i f i e d  from  G naphallum  
purpureum , r a b b i t  to b a c c o ; Ipomea p u rp u re a , m orning  g lo r y ;  M. 
o f f i c i n a l i s ; R. a m p le x ic a u l i s ; and S^ n ig ru m . TSWV was re c o v e re d  from 
L . s c a r i o l a ; R. a m p le x ic a u l i s ; Solanum c a r o l in e n s e , h o rs e  n e t t l e ;  and 
V erbena b r a s i l i e n s l s . CMV-PVY m ix tu re s  w ere o b ta in e d  from G. 
c a ro l in ia n u m . M. a r a b i c a , M. o f f i c i n a l i s , R. a m p le x ic a u l i s , and 15.
TABLE 2. Weeds from the vicinity of bell pepper fields in the St. James area from which known pepper
viruses were mechanically transmitted
Number Number o f  Times> V iru se s  T ra n s m itte d
o f  P la n t s CMV+ CMV+ PVY+ CMV+PVY+
Weed A ssayed CMV PVY TEV TSWV PVY TEV TEV TEV
B ra s s ic a  ju n c e a  (L .)  C oss. 92 2 0 0 0 0 0 0 0
C o v e l i n a  communis L. 1 1 0 0 0 0 0 0 0
G eranium  c a ro lin ia n u m  L. 40 7 0 0 0 1 0 0 0
G naphallum  purpureum  L. 3 0 0 1 0 0 0 0 0
Ipomea p u rp u re a  (L .)  R oth . 4 0 0 1 0 0 0 0 0
L a c tu c a  s c a r i o l a  L. 10 1 0 0 2 0 0 0 0
M edicago a r a b ic a  (L .)  Huds. 85 11 4 0 0 1 0 0 0
M edicare lu p e l ln a  L. 12 5 0 0 0 0 0 0 0
M e l i lo t i s  o f f i c i n a l i s  (L .)  Lam. 51 2 4 3 0 1 0 0 0
P h v s a l is  a n g u la ta  L . 8 0 3 0 0 0 0 0 0
R udbekia a m p le x ic a u lis  V ahl. 54 2 2 2 2 4 0 0 0
Rumex c r i s p i s  L. 66 1 0 0 0 0 0 0 0
S en ec io  g la b e l lu s  P o i r . 69 1 1 0 0 0 2 0 1
Solanum c a r o l in e n s e  L. 9 0 0 0 2 0 0 0 0
Solanum n ig ru m  L . 42 0 13 3 0 2 0 8 0
Sonchus o le ra c e u a  L. 49 1 0 0 0 0 0 0 0
V erbena b r a s i l i e n s i s  V e llo so 18 0 0 0 1 0 0 0 0
M ate lea  s p . 2 1 0 0 0 0 0 0 0
TABLE 3. Weeds from the vicinity of bell pepper fields in the St. James area from which none of the






A cer negundo L. 1 D io sp y ro s  v i r g i n i a n a  L. 1
A lliu m  cep a  L. 1 E c l ip t a  a lb a  (L .)  H assk . 1
A lliu m  v in e a le  L. 
A l te m a n th e r a  p h i lo x e r o id e s
3 E le p h an to p u s  s p . 
E u p h o rb ia  s p .
1
2
(L .)  R. B r. 2 G alium  a p a r in e  L. 1
A m aranthus r e t r o f l e x u s  L. 18 F ic u s  s p . 1
A m brosia t r i f i d a  L. 30 G le d i t s l a  t r i a c a n t h o s  L. 2
A m brosia sp . 1 H ib is c u s  s p . 4
A m pelopsis a rb o re a  (L .)  Koehne 2 H y d ro c o ty le  v e r t i c i l l a t a  Thunb. 2
A ru n d in a r ia  g lg a n te a  (W alt. M uh l.) 
A s te r  sp .
2
4
H y m e ro c a llis  f u lv a  L. 
Jacq u em o n tia  ta m n i f o l ia  (L .)
5
B oehm eria c y l in d r i c a  (L .)  Sw. 3 G r is e b . 1
B ra s s lc a  c a m p e s tr ls  L . v a r .  ra p a 12 Lamium a m p le x ic a u la  L. 2
B r a s s ic a  o le r a c e a  L. v a r .  b o t r y t i s 1 L o n ic e ra  ja p c n ic a  Thunb. 2
B ra s s lc a  o le r a c e a  L. v a r .  c a p i t a t a 12 M e lo th r ia  p en d u la  L. 4
B ru n n ic h ia  c i r r h o s a  Banks ex  G a e rtn . 9 M odiola c a r o l in i a n a  (L .)  G. Don. 3
Campsis r a d ic a n s  (L .)  Seem. 19 N ic o t ia n a  tabacum  cv . P ira u e 2
C e l t i s  l a e v ig a t a  W illd . 4 O e n o th e ra  s p e c io s a  N u tt . 1
C ep h a lan th u s  o c d d e n t a l l s  L. 1 O x a lis  s t r i c t a 1
C era tiu m  v isco su m  L. 5 P a s s i f l o r a  i n c a m a t a  L. 10
C ercium  sp . 2 P a s s l f l o r a  l u t e a  L. 4
C occulus c a r o l in u s  fL .)  DC. 1 Pisum  sa tiv u m  (L .)  P o i r . 11
C le m a tis  s p . 2 P la n ta g o  s p . 1
Commelina d i f f u s a  Burm. f . 10 P la n ta n u s  o c c l d e n ta l i s  L. 1
C o in e H n a  s p . 3 Polygonum s p . 7
C ornus s t r i c t a  Lam. 4 P o r tu la c a  o le r a c e a  L. 5
Cumcumi8 m elo . L. 2 R anunculus s p . 1






Raphanus s a t l v u s  L. 3 T i l l a n d s i a  u sn e o id e s  L. 2
Rhus tox icodend rum  L. 5 T r i fo l iu m  dubium  S ib th . 4
Rubus t r i v i a l i s  M ichx. 8 T r i fo l iu m  hybridum  L. 52
S a l lx  n ig r a  Marsh 1 V erbena o f f i c i n a l i s  L. 9
Saobucus c a n a d e n s is  L. 11 V erbena h y b ird a  V oss. 2
S au ru ru s  c e n u u s  L. 2 V ero n ica  s p . 3
S m ilax  ta m a i f o l l a  M ichx. 6 V ero n ica  a g r e e t i s  L. 1
Solanum tuberosum  L. 48 V ero n ica  p e r ig r l n a  L. 1
S o lid a g o  s p . 25 V i d a  s a t i v a  L. 10
S p i la n th e s  am erlcan a  (W a lt.)  A.H. Moore 3 V i t i s  s p . 1
S t e l l a r l a  m edia (L .)  C y r i l l . 11 X anthium  s tru m ariu m  L. 1
Sorghum h a la p e n s e  (L .)  P e r s . 2 Unknowns 25
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n ig ru m . M ix tu re s  o f  CMV-TEV and CMV-PVY-TEV w ere o b ta in e d  from  IS. 
g l a b e l l u s . A PVY-TEV m ix tu re  was c o n s i s t e n t l y  i d e n t i f i e d  from  S_. 
n ig ru m .
The l a r g e s t  number o f  s u c c e s s f u l  in o c u la t i o n  a t te m p ts  o c c u rre d  
from  Ŝ . n ig ru m , 26 o f  4 2 ; fo llo w e d  by M. a r a b i c a , 15 o f  85 ; R. 
a m p le x lc a u l i s , 12 o f  54 ; M. o f f i c i n a l i s , 10 o f  51 ; G. c a ro l in la n u m , 8 
o f  4 0 ; and S_. g l a b e l l u s , 5 o f  69 . Fewer r e c o v e r ie s  w ere  o b ta in e d  from  
th e  o th e r  h o s t s .
O nly one v i r u s  t r a n s m is s io n  was o b ta in e d  from w eeds c o l l e c t e d  
from  th e  Hammond a r e a .  TSWV was re c o v e re d  from  an  A m aranthus sp in o su s  
L. p l a n t  show ing v i r u s  symptoms found grow ing n e a r  a p ep p e r f i e l d .
V iru s  t r a n s m is s io n  was n e g a t iv e  from  G. pu rp u reu m , Ŝ . o l e r a c e u s , L.
i . c a r i o l a , V. b r a s i l l e n s i s , and G. c a r o l ln e n s e  in  3 0 , 3 0 , 20, 20 , and 10 
m e c h a n ic a l i n o c u la t i o n s  from  e a c h , r e s p e c t i v e l y .  Two a t te m p ts  each  to  
t r a n s m i t  v i r u s e s  from  . a n g u la ta  and T r i fo l iu m  hybrldum  w ere u n s u c c e s s ­
f u l .  I n d iv id u a l  p l a n t s  o f  M e lo th r la  p e n d u la  L . , P h y to la c c a  am erican a  
L . ,  and A m brosia sp . w ere  found showing v i r u s - l i k e  symptoms b u t no v i r u s  
was t r a n s m i t t e d  i n  t h r e e  a t te m p ts  from  each  o f  th e  w eeds.
Survey  f o r  p re v a le n c e  o f  known weed h o s t s . - - P o p u la t io n  d e n s i ty  
su rv e y s  o f  th e  p la n t  s p e c ie s  shown to  be h o s t s  o f  one o r  more o f  th e  
p ep p er v i r u s e s  w ere made in  th e  S t .  James and Hammond a r e a s  f o r  a 
co m p ariso n . The su rv e y s  w ere made o n ly  i n  r e f e r e n c e  to  15 s p e c ie s  found 
in  th e  S t .  James a re a  from  w hich one o r  more o f  th e  p ep p er v i r u s e s  had 
b een  t r a n s m i t t e d .  O nly seven  o f  th e  15 s p e c ie s  w ere found i n  th e  
Hammond a r e a  (T ab le  4 ) .  P l a n t s  n o t found in  th e  Hammond a r e a  in c lu d e d :  
C. com m unis, I_. p u rp u re a , M. a r a b i c a , M. l u p e l i n a , M. o f f i c i n a l i s , R.
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TABLE 4 . P o p u la t io n  d e n s i t i e s  o f  known p e p p e r  v i r u s  weed h o s t  
s p e c ie s  a ro u n d  p e p p e r  f i e l d  b o rd e r s  In  th e  S t .  Jam es 
and Hammond grow ing  a r e a s 3
_________ D ensities**_________
Weed________________________________ S t .  Jamea___________ Hamnrmd
Commelina communis L. 0 0
G eranium  c a ro l ln la n u m  L . 3 4
G naphallum  purpureum  L. 1 9
Ipom ea p u i j u r e a  (L .) 1 0
L a c tu c a  s c a r i o l a  L. 1 1
M edlcago a r a b i c a  (L .) 10 0
M edlcago lu p e l l n a  L. 1 0
M e l l lo t l s  o f f i c i n a l i s  (L .)  Lam. 2 0
P h y s a l i s  a n g u la ta  L. 1 1
R udbekla a m p le x lc a u l is 21 0
S en ec io  g l a b e l lu s  P o i r . 2 0
Solanum  c a r o l ln e n s e  L. 1 1
S o lan  urn nljgrum L. 1 0
Sonchus o le r a c e u s  L. 1 2
V erbena b r a s i l i e n s i s  V e llo so 13 10
£
S urveys f o r  weeds w ere made A p r i l  24 and May 5 w h ich  c o in c id e s  w ith  
th e  p e r io d  o f  tim e  when i n i t i a l  v i r u s  i n f e c t i o n  o c c u rs  i n  th e  p e p p e r  
f i e l d s .
b 2P la n t s  p e r  10 m .
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a m p le x lc a u l l s , Ŝ . g l a b e l l u s , and S_. n ig ru m . Conm ellna com m unis, how­
e v e r  , was n o t  r e c o rd e d  In  e i t h e r  lo c a t io n  In  t h i s  su rv e y  b e c a u se  I t  
p r im a r i ly  o c c u rs  l a t e r  In  th e  s e a s o n . Of th o s e  n o t  found In  th e  
Hammond a r e a ,  M. a r a b ic a  and R. a m p le x lc a u l ls  w ere found in  h ig h  
d e n s i t i e s  i n  th e  S t .  James a r e a .  A ls o , IS. n ig rum  and M. o f f i c i n a l i s  
w ere found In  o th e r  su rv e y s  to  o c c u r  i n  l a r g e  num bers In  p a r t s  o f  th e  
S t .  Jam es a r e a  even  though  th e  sam p ling  te c h n iq u e  f a i l e d  to  show them 
to  be h ig h .
Aphid f l i g h t s . - -C o u n ts  o f  a l a t e  a p h id s  tra p p e d  on y e llo w  s t i c k y  
b o a rd s  d u r in g  th e  1973 se a so n  in  th e  S t .  James a r e a  showed t h a t  th e  
p o p u la t io n  was g r e a t e s t  in  th e  m id d le  o f  A p r il  (F ig . 1 ) .  A g e n e ra l  
d e c l in e  in  th e  p o p u la t io n  o f  w inged a p h id s  o c c u rre d  o v e r th e  re m a in d e r 
o f  th e  g row ing  s e a so n . However, th e  d e c l in e  was p u n c tu a te d  w ith  a 
c o n s id e ra b le  amount o f  f l u c t u a t i o n  from  one t r a p p in g  p e r io d  to  th e  n e x t .
Numbers o f  a l a t e  a p h id s  v i s i t i n g  p ep p er f i e l d s  in  th e  S t .  James 
and Hammond a r e a s  w ere  com pared in  th e  1974 grow ing se a so n  (F ig .  2A).
The fre q u e n c y  w ith  w hich  a p h id s  w ere tra p p e d  in  th e  S t .  Jam es a r e a  
in c re a s e d  s lo w ly  d u r in g  A p r i l  and re a c h e d  a  s h a rp ,  h ig h  peak  d u r in g  th e  
f i r s t  week o f  May, w ith  a m inor peak  o c c u r r in g  th e  l a s t  week o f  May.
The Hanmond a r e a  showed h e a v ie s t  f l i g h t s  th e  l a s t  week o f  A p r i l  and 
f i r s t  week o f  May b u t  ta p e re d  o f f  from  t h i s  p o in t .  Aphid p o p u la t io n s  
i n  S t .  Jam es w ere c o n s i s t e n t l y  h ig h e r  th a n  in  Hammond d u r in g  th e  month 
o f  May, t o t a l i n g  more th a n  300 a p h id s  p e r  t r a p  d u r in g  th e  week o f  May 1 
to  May 7 . The h ig h e s t  number o f  a p h id s  tra p p e d  in  Hanmond was o v er 
200 p e r t r a p  d u r in g  th e  l a s t  week in  A p r i l .
17
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FIG 2 . Numbers o f  a l a t e  a p h id s  tr a p p e d  on y e llo w  s t i c k y  b o a rd s  I n  th e  
S t .  James and  Hammond p e p p e r  g row ing  a r e a s  d u r in g  th e  1974 
grow ing s e a s o n . A) C om parison o f  t o t a l  num bers o f  a p h id s  
tr a p p e d  w ith  v i r u s  I n f e c t io n .  D a tes  o f  I n f e c t io n  a r e  p r o je c te d  
backw ard 2 wk to  a llo w  f o r  th e  d i f f e r e n c e  In  tim e  o f  I n f e c t io n  
and symptom e x p re s s io n .  B) C om para tive  p o p u la t io n s  o f  Myzus 
p e r s l c a e . C) C om parative  p o p u la t io n s  o f  A phis c r a c d v o r a .
D) C o m para tive  p o p u la t io n s  o f  A phis g o s s y p l l .
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The fo llo w in g  te n  a p h id  s p e c ie s  w ere i d e n t i f i e d  commonly from  
s t i c k y  t r a p s  lo c a te d  in  b o th  a r e a s :  A phis c r a c c iv o r a  Koch, A.
g o s s y p i i  G lo v e r , A. m a id in a d ic is  F o rb e s , A. s a m b u c ifo lia e  F i t c h ,  
C a p ito p h o ru s  e la e a g n i  (Del G u e rc io ) ,  £ .  h ip p o p h a es  (W a lk e r) , H yadaphls 
e ry s im i (K a lte n b a c h ) , H y a lo p te ru s  s p . , Myzus p e r s i c a e  ( S u lz e r ) ,  and 
N asonovla la c tu c a e  (L in n a e u s ) .  P a r t i c u l a r  a t t e n t i o n  was p a id  to  th e  
fo llo w in g  th r e e  a p h id  s p e c ie s  known to  be  v e c to r s  o f  v i r u s e s  w hich  
i n f e c t  p e p p e r : A. c r a c c i v o r a , A. g o s s y p i i , and M. p e r s i c a e .
P o p u la t io n s  o f  M. p e r s i c a e  a p p a r e n t ly  d ev e lo p e d  s im i l a r l y  i n  S t .  
James and Hammond, r e a c h in g  a peak  in  b o th  a r e a s  th e  1 s t  week o f  May 
(F ig . 2B ). In  th e  S t .  Jam es and Hammond a r e a s ,  33 and 29 o f  t h i s  
s p e c ie s  w ere c a u g h t p e r  t r a p  p e r  w eek, r e s p e c t i v e l y .  A second peak  fo r  
t h i s  a p h id  o c c u rre d  in  S t .  James from  May 22-28 w hich  d id  n o t  o c c u r  in  
Hammond. D uring  t h i s  w eek , an  a v e ra g e  o f  54 a p h id s  p e r  t r a p  w ere  
c a u g h t;  fo u r  w ere tra p p e d  in  Hammond. T h is  f ig u r e  r e p r e s e n te d  40% o f  
th e  t o t a l  a p h id  p o p u la t io n  f o r  t h a t  week in  th e  S t .  Jam es a rea  (T ab le  5 ) .
A phis c r a c c iv o r a  a l s o  peaked  d u r in g  th e  f i r s t  week o f  May in  b o th  
a r e a s  (F ig . 2C ). However, i t  o c c u rre d  sev en  tim e s  more f r e q u e n t ly  on 
t r a p s  i n  S t .  Jam es th a n  in  Hammond. T h is  a p h id  ac c o u n te d  f o r  a b o u t 50% 
o f  th e  ap h id  t o t a l s  f o r  t h a t  week in  S t .  James (T ab le  5 ) re a c h in g  an 
a v e ra g e  o f  177 a p h id s  p e r  t r a p  p e r  week com pared to  24 f o r  Hamnond.
I t s  num bers d e c l in e d  r a p id l y  in  b o th  a r e a s  d u r in g  th e  e n su in g  w eeks and 
none w ere c a u g h t th e  f i r s t  week o f  Ju n e .
A phis g o s s y p i i  was c o n s i s t e n t l y  c a u g h t on th e  s t i c k y  t r a p s  b u t 
n e v e r  c o n t r ib u te d  a  h ig h  p e rc e n ta g e  to  th e  t o t a l  number o f  a p h id s  
tra p p e d  (F ig . 2D and T ab le  5 ) .
TABLE 5 . P e rc e n ta g e  o f  th r e e  a p h id s  s p e c ie s  c o n t r ib u t io n  to  th e  t o t a l  number o f  a l a t e  a p h id s  tra p p e d  on 
y e llo w  s t i c k y  b o a rd s  d u r in g  th e  1974 grow ing se a so n  in  th e  S t .  Jam es a r e a
P e rc e n ta g e  o f  T o ta l  A phids T rapped
A p r i l May June
Aphid 3-9 10-16 17-23  24-30 1 -7  8-14 15-21 22-28 29-4
A phis c r a c c iv o r a 7 .7 8 .2 2 8 .2 2 2 .5 5 0 .1 1 5 .0 10 .5 1 .4 0 .0
AphiS KOS8YPii 7 .7 8 .2 6 .4 3 .4 4 .2 6 .5 4 .6 6 .5 5 .5
Myzus p e r s ic a e 1 9 .2 4 9 .5 9 .7 6 .5 9 .4 6 .5 1 7 .3 4 0 .0 2 2 .1
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A la te  a p h id s  tra p p e d  on s tlc k u m -c o a te d  p l a n t s .- -A  l im i te d  su rv ey  
o f  a p h id s  v i s i t i n g  p e p p e r p l a n t s  I n  a s in g le  f i e l d  I n  th e  S t.  Jam es 
a r e a  showed a  t r a p p in g  p a t t e r n  s im i l a r  to  t h a t  o b ta in e d  w ith  y e llo w  
s t i c k y  b o a rd s  (F ig . 3 ) .  S in c e  o n ly  10 le a v e s  w ere c o a te d  p e r  p l a n t ,  
th e  r a t i o  o f  t o t a l  le a v e s  to  c o a te d  le a v e s  was c a l c u la te d  and found to  
be 7 .2  a t  th e  b e g in n in g  and 8 .3  a t  th e  end o f  th e  s u rv e y . Assuming th a t  
le a v e s  c o a te d  w ith  s tick u m  a r e  a s  a t t r a c t i v e  to  a p h id s  a s  u n co a ted  
l e a v e s ,  i t  w ould fo llo w  t h a t  a p p ro x im a te ly  8 tim e s  more a p h id s  v i s i t e d  
th e  p l a n t s  th a n  a c t u a l l y  w ere  t r a p p e d .  On th e  f i r s t  c o l l e c t i o n  d a te  
(May 3 -6 )  an  a v e ra g e  o f  22 a p h id s  w ere c a u g h t p e r  p l a n t .  T h is  was 
fo llo w ed  by 8 .2  from  May 7 -1 0 ; 3 .2 5  from  May 1 1 -1 3 ; 5 from  May 1 4 -1 8 ; 
and an a v e ra g e  o f  l e s s  th a n  2 f o r  th e  re m a in d e r o f  th e  m onth . The 
same te n  s p e c ie s  o f  a p h id s  t h a t  com nonly w ere i d e n t i f i e d  from  s t i c k y  
b o a rd s ,  w ere i d e n t i f i e d  on th e  p l a n t s .
A phid t r a n s m is s io n  from  s e le c te d  h o s t s . —A phis c r a c c iv o r a  was 
found f r e q u e n t ly  c o lo n iz in g  M. a r a b ic a  and 55. n ig ru m . I n d iv id u a ls  from 
n a t u r a l  A. c r a c c iv o r a  c o lo n ie s  w ere  t e s t e d  f o r  t h e i r  a b i l i t y  to  v e c to r  
PVY, TEV, and CMV from  t h e i r  h o s t  p l a n t  shown by a  p re v io u s  m e ch an ic a l 
in o c u la t i o n  to  b e  v i r u s - i n f e c t e d .  PVY was v e c to r e d  i n t o  b e l l  p e p p e r 
p l a n t s  from  a  Ŝ . n ig rum  p la n t  i n f e c te d  w ith  a  PVY-TEV m ix tu re  in  35 o f  
50 a t t e m p ts ,  th e  m ix tu re  was v e c to re d  in  4 o f  50 a t t e m p t s ,  b u t  TEV was 
n o t  v e c to re d  a lo n e .  CMV was n o t  t r a n s m i t t e d  w ith  A. c r a c c iv o r a  i n  50 
a t te m p ts  from  C M V -infected M. a r a b i c a .
Myzus p e r s i c a e , r e a r e d  in  th e  l a b o r a to r y ,  t r a n s m i t t e d  PVY from  
two S_. n igrum  p l a n t s ,  known to  be in f e c te d  w ith  PVY, in  10 o f  50 and 17 
o f  50 a t te m p ts ,  r e s p e c t i v e l y .  From S_. n ig rum  in f e c te d  w ith  a PVY-TEV 
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FIG 3. Com parison o f  num bers o f  a p h id s  c a u g h t on y e llo w  s tlc k u m
c o a te d  b o a rd s  and on s tlc k u m  c o a te d  p l a n t s  In  th e  S t .  Jam es 
p ep p er grow ing a r e a  d u r in g  1974.
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i n  2 o f  50 a t t e m p ts ,  b u t f a i l e d  to  t r a n s m i t  TEV a lo n e .  In  50 a t te m p ts  
to  t r a n s m i t  from  R. a m p le x ic a u l is  in f e c te d  w ith  a PVY-CMV m ix tu re ,  PVY 
was t r a n s m i t t e d  to  th r e e  p e p p e rs ,  b u t  CMV was n o t t r a n s m i t t e d .  F i f t y  
a d d i t i o n a l  a t te m p ts  f a i l e d  to  t r a n s m i t  CMV w ith  M. p e r s ic a e  from  a  R. 
a m p le x ic a u l i s  p la n t  in f e c te d  w ith  CMV a lo n e .
DISCUSSION
R e s u lts  o f  su rv e y s  fo r  v i r u s e s  i n f e c t i n g  p e p p e rs  in  1973 and 
1974 showed a p a t t e r n  c o n s i s t e n t  w ith  th e  one e s t a b l i s h e d  f o r  th e  S t .  
Jam es a r e a  in  r e c e n t  y e a r s  (15 & L .L . B la c k , u n p u b lish e d  d a t a ) .  The 
a p h id -b o rn e  v i r u s e s  TEV, PVY, and CMV, c o l l e c t i v e l y ,  a c c o u n te d  f o r  m ore 
th a n  90% o f  th e  in f e c te d  p l a n t s  i n  th e  a r e a ;  TSVJV w hich  i s  t h r i p s  
t r a n s m i t t e d  (22) a c c o u n ted  fo r  m ost o f  th e  o th e r  I n f e c te d  p l a n t s .  TEV 
was m ost p r e v a l e n t  in  1973 and PVY m ost p r e v a le n t  in  1974. CMV was n o t 
found in  th e  1974 sam p le s . The a p h id -b o rn e  v i r u s e s  t y p i c a l l y  w ere 
found in  f i e l d s  i n  th e  f i r s t  week o f  May and s p re a d  r a p id ly  t h e r e a f t e r .  
TSWV o c c u rre d  e a r l i e r  w ith  o n ly  l im i te d  sp re a d  a f t e r  May 1 .
R ep o rts  from  F lo r id a  have i d e n t i f i e d  Solanum n igrum  a s  one o f  th e  
m ost comnon p ep p e r v i r u s  h o s t s  in  t h a t  s t a t e  (2 , 18 , 20 , 2 6 ) . A r e c e n t  
r e p o r t  showed S_. n ig rum  to  p la y  an  im p o r ta n t r o l e  i n  th e  s p re a d  o f  c h i l l i  
m osaic  v i r u s ,  a  s t r a i n  o f  PVY, in  I n d ia  ( 9 ) .  The p r e s e n t  s tu d y  s u g g e s ts  
t h a t  SL n ig rum  i s  an  im p o r ta n t weed h o s t  f o r  th e  th r e e  a p h id -b o rn e  
p ep p e r v i r u s e s  in  th e  S t .  James a r e a  o f  L o u is ia n a .  T h is  p la n t  s p e c ie s  
was found I n f e c te d  n a t u r a l l y  by PVY, TEV, and CMV p r i o r  to  th e  p ep p er 
g row ing  s e a s o n . A lthough  c l a s s i f i e d  a s  an  a n n u a l ,  t h i s  weed a c t s  a s  a  
p e r e n n ia l  in  so u th  L o u is ia n a ,  w ith  re g ro w th  o c c u r r in g  from  semiwoody
L i
stem s and r o o t - s t o c k s .  A s tu d y  in  F lo r id a  (16 ) p r e v io u s ly  d e m o n s tra te d  
th e  p e r e n n ia l  n a tu r e  o f  t h i s  h o s t  i n  s u b t r o p ic a l  c l im a te s ,  b u t  i t  had 
n o t  b een  s u s p e c te d  to  a c t  a s  a p e r e n n ia l  i n  s o u th  L o u is ia n a  u n t i l  th e  
p r e s e n t  s tu d y  was c o n d u c te d . I n d iv id u a l  SJ. n ig rum  p la n t s  i n f e c te d  
w i th  TEV and PVY in  th e  S t .  Jam es a r e a  w ere  o b se rv ed  to  o v e rw in te r  and 
to  b e  c o lo n iz e d  by  A phis c r a c c iv o r a  from  Ja n u a ry  to  May.
M edicago a r a b i c a , M e l l l o t i s  o f f i c i n a l i s , and R udbekla 
a m p le x ic a u l i s  a r e  th r e e  a n n u a l w eeds t h a t  come up i n  e a r l y  s p r in g  and 
a r e  v e ry  coomon a t  th e  tim e  p e p p e rs  a r e  t r a n s p la n te d  to  th e  f i e l d s .  In  
f a c t ,  R. a m p le x ic a u l i s  was th e  m ost ab u n d an t p l a n t  i n  th e  weed su rv e y , 
and th e  dom inance o f  M. a r a b ic a  p ro b a b ly  i s  u n d e re s t im a te d  by  th e  su rv e y  
b e c a u se  in d iv id u a l  p l a n t s  a r e  so la r g e  and s p re a d in g .  C o l l e c t i v e l y ,  
th e s e  th r e e  weed s p e c ie s  w ere  shown to  be  h o s t s  o f  th e  t h r e e  a p h id -  
b o rn e  v i r u s e s .  T h e re fo re ,  th e y  a r e  s u sp e c te d  to  s e rv e  a s  I n te r m e d ia te  
h o s t s  betw een  n ig rum  and p ep p er p l a n t s .  A p a r t i c u l a r l y  s t r o n g  c a s e  
can  b e  made f o r  M. a r a b ic a  b e c a u se  i t ,  i n  a d d i t i o n  to  £ .  n ig ru m , was 
found f r e q u e n t ly  to  b e  c o lo n iz e d  by A. c r a c c iv o r a .
G eranium  c a ro l ln la n u m . G naphalium  pu rp u reu m . and S e n e c io  
g l a b e l l u s , even  though  shown to  be  weed h o s ts  f o r  p ep p e r v i r u s e s ,  
re a c h e d  m a tu r i ty  and d e c l in e d  p r i o r  to  th e  tim e  o f  i n i t i a l  i n f e c t i o n  in  
p ep p er f i e l d s .  They m ay, how ever, s e rv e  a s  se c o n d a ry  s o u rc e s  o f  
i n f e c t i o n  f o r  o th e r  w eed s . Conroelina communis and P h y s a l l s  a n g u la ta  a r e  
a n n u a ls  n o t u s u a l ly  found grow ing  u n t i l  m id-summer and th e r e f o r e ,  a r e  n o t 
s u sp e c te d  to  p la y  a  d i r e c t  r o l e  i n  th e  p ep p e r d i s e a s e  c y c le .  B ra c c lc a  
ju n c e a , Sonchus o l e r a c e u s , and L a c tu c a  s c a r l o l a  w ere found o c c a s io n a l ly  
to  b e  in f e c te d  w ith  CMV. L a c tu c a  s c a r i o l a , R udbekla a m p le x lc a u l l s .
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Solatium c a r o l in e n s e , and V erbena b r a s l l l e n s l s  w ere  found o c c a s io n a l ly  
I n f e c te d  w ith  TSWV, b u t th e s e  w eeds w ere n o t  s u f f i c i e n t l y  d e v e lo p ed  a t  
th e  m a jo r p e r io d  o f  TSWV I n f e c t io n  In  p e p p e rs  to  be  c o n s id e re d  
p o t e n t i a l l y  im p o r ta n t in  th e  s p re a d .  No a t te m p t was made to  I d e n t i f y  
v e c to r s  (p resu m ab ly  t h r l p s )  o f  TSWV in  t h i s  s tu d y .
The difference in numbers and species of weed hosts was the 
major distinction found between the St. James and Hammond areas. St. 
James has poor drainage, necessitating excessive ditching. The ditches 
provide excellent habitat for a rank growth of broad-leaf weeds.
D rain ag e  in  Hammond i s  much b e t t e r .  G ra s se s  and sed g es  a r e  ty p i c a l  
i n h a b i t a n t s  o f  th e  s m a l le r  d i t c h e s  found i n  t h i s  a r e a .  S am pling  o f  
f i e l d  b o rd e r s  a l s o  r e v e a le d  t h i s  d i f f e r e n c e .  None o f  th e  w eeds co n ­
s id e r e d  to  b e  key  h o s t s  in  S t .  Jam es w ere found i n  Hammond, i . e . ,  M. 
a r a b i c a , M. o f f i c i n a l i s , R. a m p le x lc a u l l s  and £ .  n ig ru m . The f a c t  t h a t  
th e s e  w eeds w ere a b s e n t in  th e  " v i r u s - f r e e "  a r e a  i s  a d d i t i o n a l  e v id e n c e  
o f  t h e i r  r o l e  a s  weed h o s ts  o f  a p h id -b o rn e  v i r u s e s  in  S t .  Jam es.
The num bers o f  a p h id s  tra p p e d  on s t i c k y  b o a rd s  i n  S t .  James
re v e a le d  two p eak  p e r io d s  o f  f l i g h t s ,  May 1-7 and May 2 4 -3 1 . I f  a 2 wk
a llo w a n c e  i s  g iv e n  fo r  symptom e x p r e s s io n ,  th e s e  two p eak s  c o in c id e  w ith  
tim e  o f  i n i t i a l  i n f e c t i o n  and tim e  o f  v i r u s  s p re a d .  A phis c r a c c iv o r a  
was dom inant a t  tim e o f  i n f e c t i o n ,  a c c o u n tin g  f o r  o v e r  50% o f  th e  a p h id s  
tra p p e d  d u r ln p  t h a t  w eek. A r e p o r t  from  In d ia  (9 ) h a s  shown t h i s  a p h id
to  be  am im p o r ta n t v e c to r  o f  PVY. T h is ,  a lo n g  w ith  th e  f a c t  t h a t  i t
c o lo n iz e d  known weed h o s ts  and was u se d  to  s u c c e s s f u l ly  t r a n s m i t  PVY and 
TEV from  S . n ig rum  to  p e p p e rs  s u p p o r ts  th e  t h e s i s  t h a t  t h i s  ap h id  i s  
in v o lv e d  in  i n i t i a l  i n f e c t i o n .  Myzus p e r s ic a e  c o lo n iz e s  p e p p e rs  i n  th e  
a r e a ,  and i s  r e p o r te d  to  v e c to r  CMV, PVY, and TEV ( 6 ) .  T h is  ap h id  was
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dom inan t d u r in g  th e  tim e  la r g e  num bers o f  p ep p er p l a n t s  w ere  b e in g  
I n f e c t e d ;  t h e r e f o r e ,  I t  I s  su s p e c te d  to  be In v o lv e d  In  sp re a d  o f  th e  
a p h id -b o rn e  v i r u s e s .  I t s  h a b i t  o f  s h o r t  f l i g h t s  makes I t  an e x c e l l e n t  
v e c to r  f o r  s p re a d in g  v i r u s e s  w i th in  th e  f i e l d  ( 5 ) ,  w hich  a p p a r e n t ly  
o c c u rs  a f t e r  th e  v i r u s e s  become e s t a b l i s h e d .  I t  h a s  been  s u g g e s te d  
t h a t  In  F lo r id a ,  i n f i e l d  sp re a d  a c c o u n ts  f o r  957. o f  th e  t o t a l  I n f e c t io n  
(1 8 ) .
The same s p e c ie s  o f  a p h id s  o c c u r  In  S t .  Jam es and Hammond, 
a l th o u g h  t y p i c a l l y  low er c o u n ts  came from  th e  Hammond a r e a .  S in c e  th e  
v e c to r s  c a p a b le  o f  v i r u s  t r a n s m is s io n  a r e  found In  Hammond, b u t  l i t t l e  
v i r u s  i s  p r e s e n t ,  i t  a g a in  le a d s  one to  c o n c lu d e  t h a t  th e  e s s e n t i a l  
weed h o s t ( s )  a r e  a b s e n t .
The " s t i c k y  p l a n t "  s tu d y  d e m o n s tra te d  t h a t  a v a r i e t y  o f  a p h id s  
do la n d  on and p ro b a b ly  t e s t  p ro b e  th e  p l a n t s .  The same s p e c ie s  w hich  
w ere c a u g h t on s t i c k y  t r a p s  w ere a l s o  c a u g h t on th e  p l a n t s .  I t  was 
o r i g i n a l l y  th o u g h t t h a t  th e  a r t i f i c i a l l y  c o lo re d  t r a p  m ig h t e x a g g e ra te  
th e  num bers o r  be b ia s e d  tow ard  c e r t a i n  a p h id s .  T h is  l im i t e d  s tu d y  
showed th e  y e llo w  t r a p s  to  be a f a i r l y  good i n d i c a t o r  o f  f i e l d  c o n d i t io n s  
In  r e l a t i o n  to  th e  num bers and s p e c ie s  o f  a l a t e  a p h id s  v i s i t i n g  p ep p er 
p l a n t s .
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S e v e ra l m ethods have been  p u b lis h e d  on th e  p u r i f i c a t i o n  o f  
v i r u s e s  b e lo n g in g  to  th e  P o ta to  v i r u s  Y g roup  (1 , 2 , 3 ) .  Com plete 
p u r i f i c a t i o n  p ro c e d u re s  (1 , 2) w ere t r i e d  by th e  a u th o r  w ith o u t  s u c c e s s .  
The p rim ary  p rob lem  In  p u r i f i c a t i o n  o f  th e s e  v i r u s e s  I s  I r r e v e r s i b l e  
a g g re g a t io n  d u r in g  h ig h  speed  c e n t r i f u g a t i o n  and lo s s  o f  th e  v i r u s  
d u r in g  low speed  c e n t r i f u g a t i o n  s t e p s .
A t th e  tim e  o f  t h i s  s tu d y ,  I t  was e x p e d ie n t  to  o b ta in  p o ta to  
v i r u s  Y (PVY) a n t is e ru m  t h a t  co u ld  be  u sed  r o u t i n e ly  t o  i d e n t i f y  f i e l d  
I n f e c te d  p ep p er p l a n t s .  I t  was th o u g h t t h a t  a p a r t i a l l y  p u r i f i e d  
p r e p a r a t io n  m igh t be used  to  a c h ie v e  th e  n e c e s s a ry  r e s u l t s ,  I f  enough 
h o s t  d e b r i s  co u ld  be removed to  c u t  down on th e  h o s t  r e a c t io n .
MATERIALS AND METHODS
The PVY i s o l a t e  u sed  In  t h i s  s tu d y  was o b ta in e d  from  a  f i e l d  
grown ta b a sc o  p e p p e r , Capsicum  f r u te s c e n s  L. I t  was i d e n t i f i e d  th ro u g h  
a h o s t  ra n g e  s tu d y  and checked  a g a i n s t  PVY a n t i s e r a  o b ta in e d  from  D r. 
G.V. Gooding o f  N o rth  C a ro l in a  S t a t e  U n iv e r s i ty ,  R a le ig h .
The PVY i s o l a t e  was m a in ta in e d  and p u r i f i e d  from  to b a c c o , 
N lc o t ia n a  tabacum  L. "NC-95". Inoculum  was p re p a re d  by t r i t u r a t i n g  In  
a m o rta r  and p e s t l e  w ith  0 .0 2 5  M p h o sp h a te  b u f f e r ,  pH 7 .2 ,  In  a r a t i o  o f  
1 g :  5 m l. Tobacco le a v e s  w ere h a rv e s te d  20 days a f t e r  I n o c u la t io n  and 
hom ogenized a t  4 C In  a b le n d e r  (1 g : 1 .2  m l) w ith  0 .5  M p h o sp h a te  
b u f f e r ,  pH 7 .1 ,  c o n ta in in g  1.0% 2 -m e rc a p to e th a n o l. The hom ogenate was
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s t r a i n e d  th ro u g h  two la y e r s  o f  c h e e s e c lo th  and c l a r i f i e d  a t  4 C by 
d r ip p in g  n -b u ta n o l  s lo w ly  in t o  th e  e x t r a c t  u n t i l  8% was ad d ed . The 
v i r u s  was p r e c i p i t a t e d  from  th e  c l a r i f i e d  j u i c e  by d i s s o lv in g  4 .0  g o f  
p o ly e th y le n e  g ly c o l  (PEG), mol w t 6 ,0 0 0 , p e r  100 ml o f  th e  e x t r a c t  ( 5 ) .  
The s o lu t io n  was In c u b a te d  f o r  90 mln and th e  p r e c i p i t a t e d  v i r u s  was 
c o l l e c t e d  by low speed  (5 ,0 0 0 g ) c e n t r i f u g a t i o n  in  a  S o r v a l l  r e f r i g e r a t e d  
c e n t r i f u g e .  The p e l l e t s  w ere re su sp e n d e d  in  30 ml o f  0 .025  M p h o sp h a te  
b u f f e r ,  pH 7 .4 ,  o v e r n i g h t .  Up to  t h i s  p o in t ,  th e  m ethod was t h a t  o f  
D am irdagh and Shephard  ( 1 ) .  The v i r u s  was p r e c i p i t a t e d  a  second  tim e 
by ad d in g  PEG and NaCl to  make a  U7. s o lu t i o n  o f  e a c h . The m ix tu re  was 
a llo w ed  to  s ta n d  90 m in , and th e  p e l l e t s  w ere  c o l l e c t e d  by low speed  
c e n t r i f u g a t i o n .  P e l l e t s  w ere re su sp e n d e d  in  15 ml o f  0 .0 2 5  M p h o sp h a te  
b u f f e r ,  pH 7 .4 .
A n tise ru m  w as p re p a re d  by I n j e c t i o n  o f  New Z ea lan d  w h ite  r a b b i t s  
I n t r a m u s c u la r ly  w ith  3 mg o f  th e  p a r t i a l l y  p u r i f i e d  v i r u s  m ixed 1 :1  w ith  
F reu n d 8 co m p le te  a d ju v a n t .  Tvo b o o s te r s  o f  3 mg each  w ere  a d m in is te re d  
on th e  2nd and 4 th  wk a f t e r  th e  i n i t i a l  I n j e c t i o n .  The r a b b i t s  w ere 
b le d  by h e a r t  p u n c tu re  10 days a f t e r  th e  l a s t  i n j e c t i o n .
RESULTS AND DISCUSSION
PVY a n tis e ru m  p roduced  in  th e  m anner d e s c r ib e d  gave a s t ro n g  
r e a c t io n  w ith  known PVY i s o l a t e s  i n  O u c h te r lo n y  d o u b le  d i f f u s i o n  t e s t s  
u s in g  a medium o f  17. io n  a g a r ,  17, sodium  a s id e ,  and 0 .5 7. sodium  d o d ecy l 
s u l f a t e  ( 4 ) .  The a n t is e ru m  gave a  weak h o s t  r e a c t io n  (F ig . 1 ) ,  w hich  
was d i s t i n g u is h e d  e a s i l y  from  th e  v i r u s  r e a c t i o n .  The a n t is e ru m  produced  
by  t h i s  m ethod was u sed  r o u t i n e ly  to  i d e n t i f y  PVY from  g reen h o u se  and 
f i e l d  I n f e c te d  p ep p er p l a n t s .  The P E G -p re c lp i ta t io n  m ethod i s  a  f a s t
FIG 1 .  T y p ic a l  p r e c i p i t i n  r e a c t io n  o f  an tiseru m  prepared  from PVY 
p a r t i a l l y  p u r i f i e d  by PEG p r e c i p i t a t i o n .
1 . H ea lth y  pepper sap .
2 . Sap from PVY i n f e c t e d  pepper.
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and s im p le  way to  av o id  d i f f e r e n t i a l  c e n t r i f u g a t i o n  and s t i l l  o b ta in  
an  a d e q u a te  q u a n t i ty  o f  PVY f o r  a n t is e ru m  p r o d u c t io n .
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